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By Makv J, Ratiiisun, 

Assista)it Curator, Division of Marine I nreriehratcs, U. National Museum, 



This paper is based on specimens collected in California in 1907 
by Dr. Ealph Arnold, Paleontologist, U. Geological ASnrvey.'' 
Three species are from the Miocene of Fresno and Kern counties; 
the remaining species is from the Cretaceous beds of San ^lateo 
County. 

The Tertiary forms differ markedly from one another as to their 
resemblance to existing types. One is a species of Loxorhynehus 
identical with L, grandis,^ which now occurs locally off the California 
coast ; another is a Cancer which is distinct from any of the nine 
recent species of the genus inhabiting California, but may be 
the ancestor of one or more of them; while the third, probably a 
Parthenopid, is quite unlike any now known. The degrees of rela- 
tionship which these fossil crabs bear to their living allies corre- 
spond to the age of the strata in which they are found, the Loxorhyn- 
clius being stratigraphically above the Cancer,^ though botli are in the 
Miocene, and the Cancer in turn far above the Parthenopid, which is 
also in the Miocene. 

The single species from the Cretaceous is a new type which I 
have designated as Avchvoims antcnnatvs. In its dorsal aspect it 
is allied to Plagiolophas vancouverensis AVoodward from the Cre- 
taceous of Vancouver Lsland. Of the latter species only the carapace 
and fragments of the limbs are known, so that it is impossible to tell 
whether it possesses the peculiar characters existing in Arclueopas,^ 
especially the rudimentary and elevated fifth pair of feet. More 
interesting is the resemblance to the genus Retropluma (see below), 
represented by an anomalous form from the depths of the Indian 
Ocean, which was described by its authors as of an ai'chaic type. 

^ Doctor Arnold lias fnrnislicd the notes on localities and also the lists of 
fossils inserted here. 
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Family IXACIIID.E. 



LOXORHYNCHUS GRANDIS Stimpson. 

Plate XLV; Plate XLVI : Plate XLVIl, fi.t:. 1. 

Loxoryuchus gnnuFis Sti:mpson, Proe. Huston Sue. Xat. Hist., VI, ISuT, p. So. 

Lo.iutrh ifii(‘hus gnnnlis Stimpson. Jour. Huston Sue. Xat. Hist.. VI, iNuT. p. 

J.u'J, pi. XX, fii:. 1 : pi. XXI 1, fij^. 1. 

One specimen, adult female, without appendai^e.s except a portion 
of the coxal joints of some of the legs. Cat. No. 1G547(), T'.S.X.M.; 
U. S. Geological Survey Localit}" Xo. 4783. 

This cral) occurs in a rather hard, coar.se blue-gray sandstone layer 
about 127) feet stratigraphically below the top of the Etchegoin for- 
mation (Fppei* ]\[iocene) on Canoas Creek, three-fonrths of a mih‘ 
below Flugo Kreyenhagen's i*aneh house, 10 miles southeast of Coal- 
inga, Fresno County, California. 

The specimen is apparently of the same species as the recent L, 
(jrmuUs. The spines of the carapace, the foi*m of the buccal cavity 
and the abdomen (*orres])ond to the same parts in L. (/ramUs, The 
rostral and orbital region is lacking. 

Mca^^uront — Greatest width of carapace 1):> mm., width at 
hepatic regions oS.u mm. 

Presotf (U^trihatlon, — Fi‘om the Farallone Islands and San Fran- 
cisco to San Diego, in Oi to 08 fathoms. ITicommon. 

Only one other species of the genus is known. Z. crlspatHs Stimp- 
son,« which has almost the same marine distribution as the above, but 
has not been recorded in a fossil state. 

Xo other fossils were found in the immediate bed with L. r/mndh, 
but overlying it about 27 feet was a bed containing Ostna hirdJa Car- 
penter. while in beds eipii valent to those 3()0-37() feet below it ai‘e 
found the following species: 

fjist o/ fos.sil.s fnnn //pprr Fjii-hvgoiu furmution [ MiocnuA , Zdpdia Frcrk, /J 
mUcs southeast oj tUiatiugu . Fat ifontia. 



ECIIINUIDKA. 



Afitrodat^-^i-^ ]ao‘riai Morriam. 
Frtiiaararinuus gitAtsU Komuml. 



Srutrtla hrnrrriaaa lU'mom]. 



P.KACIllOPOOA. 



'f’rn'hrataJia itreUtcntaUs Dali. 



PKl.KCYI'UDA. 



.Im; iritinrata Conrad. 
Fhauia fall luada Si>worby. 
Maroma uasuta Conrad. 
Fcrtca roaj higaeasts Arnold. 



l*ictru niittcri Arnold. 
iU’ctvu trattsi Arnold. 
Fa.ridom as grariUs (lunld. 



(;asteuupoi>a. 



\dssu raliforaiaiKi Conrad. 



XdO'rita rrrlu::iaaa Petit. 



.Tonr. Host<ai Sue. Xat. Hist., \’l, ISHT, p. pi. xxii, 2 1. 



NO. ir>47. 
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Family CAXCKID.E. 

CANCER FISSUS, new species. 

IMato XLIX, fiir. ]. 

Tyj)e» — Cat. Xo. 1()54TT, U.S.X.M. ; U. S. Geological Survey I^oeal- 
ity X"o. 4ToG. 

This crab is found toward the base of the Etehegoiu formation 
near Henry Spring on the east face of '' IDOO foot hill 4 miles south 
of Coalinga, Fresno County, California. 

This horizon is about 800 feet stratigraphically below the bed 
containing Loxorhynchus yrandiH Stimpson. 

One specimen showing dorsal view of carapace only. Outer layer 
of surface absent except along the lateral teeth. Proportion of 
length to width (measured at the anterior angle of the eighth or 
penultimate side tooth) as 1 to 1.45. Convexity and areolation 
much as in C. maylster Dana.® The depression about the cardiac 
region is deeper than in C, maylster and the region itself is moi'e 
distinctly divided in the middle into two elevations. 

The anterior angle of each latei‘al tooth scai‘cely projects sideways 
beyond the tooth immediately in front of it. The teeth are sub- 
Iruncate, separated from one another by .shallow V-shaped notches 
and long closed fissures; they are eight in number (including the 
tooth at the outer angle of the orbit), and are irregular in size and 
shape; the first, third, fifth, and seventh are larger than the inter- 
vening teeth ; the shape of the ninth tooth (at the lateral angle of 
the carapace) is not clear, but it is very narrow as is customary in 
the genus; the fifth, sixth, seventh, and eighth teeth each have a 
small horny ]4oint at their anterior angle. The surface of the teeth 
is granular. The most anterior tooth visible on the right side is very 
evidently the outer tooth of the orbit, the close granulation charac- 
teristic of the margin being continued along the inner side of the 
tooth, which forms a part of the upper border of the orbit. The 
margin of the first five teeth is preserved on the right side, while 
that of the third to the eighth inclusive, as well as part of the margin 
of the second and ninth teeth, is visible on the left side. 

Very little of the front is preserved; that is, the tip of a blunt 
median tooth, the tip of a much smaller lateral tooth on the right not 
far from the middle, and beyond this last a cavity which may repre- 
sent still another tooth before the frontal border curves into the tooth 
Avhich forms the inner border of the orbit. The latter is visible on 
the left side of the specimen, as are also the two fissui'es of the orbital 
margin. The fissures are closed on the margin of the orbit, but widen 

® Proe. AeaU. Nat. Sci. Phila., VI, isr)2, p. 78: V. S. Expl. ExpeU., I, 

p. 17)1 : atlas, is."."), pi. vii, 
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posteriorly, forming a sort of buttonhole effect. A portion of these 
fissures shows on the right side. 

The thickened granulate line which forms the postero-lateral border 
of the carapace is continued across the posterior margin. 

Measurements , — Length of carapace, o0.5 mm.; extreme width at 
the eighth tooth. 44.2 mm.; fronto-orbital width, 16.5 mm.; width of 
front between the inner orbital angles, 8.6 inin. 

While in form this species resembles C, magister more than any 
other recent Californian species, yet C. magister has more prominent, 
triangular side teeth, 10 in number, its orlhtal fissures are linear, and 
the postero-lateral margin is discontinuous with the posterior margin. 

The bed containing the crab consists of fine conglomerate and 
coarse sand, and contains the following fauna : 



}jht of fos.^ils from lower EtvhcgoUi formation {upper Mioeene), Henry S^priays, 
'/ miles south of (^oalinya, Califoruiu. 

ECU I NOIDEA. 

Erhinaraehnius yibhsii nCuiond. 
rELE(’YPODA. 

Area trilineafa Coni'aU. Mulinia drnfiatn Conrad. 

(Tnliophora punctata Carpontor. Pa nopea yenerosa Gould. 

Diplodoufu harfordi And(‘rson. Stolen cf. siearius Gould. 

(Uyeymeris, species. 



GASTEROPODA. 

Xassa ealiforuiana Conrad. Pisunia alT. fortis Carpenter. 

CIRRIPEDIA. 

Palauus concur us P»ronn. 

Family PALTTTEXOPfD.F. 

Genus BRA NCH lOLAMBRUS, new. 

Carapace rhomboidal, veiy convex in an antero-])osterior as well 
as in a transverse direction. Branchial regions very extensive and 
nearly tou(*hing each otlier at the median line. Front and antero- 
lateral margins dentate: ])ostero-lateral margin a sinuous line, below 
which the surface is steeply inclined. 

A ] ) 1 ) e n d a ges 11 n k n o w n . 

it^pdyxta, gills, branchias in allusion to the extent of the bi-anchial 
region: Lamhrus, until recently the name of a genus of crabs.) 

Type of the genus, — 1> rata'hiolambrus alt us, new species. 



NO. 1047. 
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BRANCHIOLAMBRUS ALTUS, new species. 

Plate XLVII, fijxs. 2 and ?». 

T'ype, — Cat. Xo. 1G54T8, U.S.X.^T. ; V. S. Geological Survey Local- 
ity Xo. 4Sr)0. One specimen. 

This crab is found in a yellow calcareous layer in the gypsiferous 
shales immediately underlyim^ the Vaqueros (lower iNIiocene) beds 
on AVagon AVheel Mountain, southeast quarter, section 80, township 
25 south, range IS east. Devils Den District, Kern County, Cali- 
fornia, about 3G miles soutlieast of Coalinga. Associated with the 
crab are Yoldia impressa Conrad, Phacoides ac}itlUneafus Conrad, 
and an abundant species of Area. The beds are believed to be of 
lower Miocene age, and closely related to the overlying Vaqueros. 

Carapace about five-sevenths as long as wide, front subtriangular, 
antero-lateral margin long and arcuate, postero-lateral margin sinu- 
ous. The widest and highest part of the carapace is at about its 
posterior third : from the summit of the branchial region the surface 
slopes to the margins, the longest incline being toward the front. 

Entire surface covered with sharp granules. Cervical suture shal- 
low for its anterior two-thirds, becoming deep and narrow posteriorly, 
where the gastric region is much constricted, ending in an obtuse 
point. Cardiac region correspondingly narrow, depressed below the 
branchial level and furnished with two tubercles side by side. At the 
inner angle of the branchial region and either side of the gasti-o- 
cardiac furrow, there is a small but sharp tubercle. 

Frontal teeth three, subequal, broad and blunt, the two outer di- 
rected a little obliquely, their inner margins having an almost trans- 
verse direction. The intervals between the tips of the median and 
lateral teeth are a little less than those between the tips of the lateral 
and inner orbital teeth, the second sinus being more concave. Orbital 
tooth acute; width of orbit equal to sinus just in front of it. 

Antero-lateral margin very incomplete; hepatic portion perhaps 
straight or a little concave; teeth along the branchial region at least 
seven, shallow and broad, separated by clo.sed sinuses, tips broken off. 
A notch just behind the lateral angle forms a small blunt postero- 
lateral tooth similar to that Avhich occurs so often in the genus Cancer, 
Postero-lateral margin for most of its length concave, posterioi’ly 
convex; margin slightly rai.sed and ornamented with a line of fine 
granules. The posterior end of the carapace is broken off' so that its 
outline is conjectural. The surface below the postero-lateral margin 
IS steep but not perpendicular, and in a direct view its u]iper border 
appears convex (Plate XLA^TI, fig. 8) ; this surface may represent a 
distinct facet, as near its anterior end and bounding it below there is a 
remnant of a horizontal granulated ridge. 



j*U(>ri'Ji:ni\(is of the y \Tlo^ \l mvffvm. 



VuL. XXXV. 



;UC) 



Measurements . — Length (a])])roxiinate) , 18.2 mm.; width (a])- 
proximate), 27.2 mm.; height at lea^t 5 mm. 

lielationship . — There is no recent form closely approximating the 
above. The characters of the cara]>ace point more strongly to the 
Paidhenopidic than to any other family, but it is possible that a 
knowledge of tiie appendages would compel the removal of the genus 
to anotliei' family. The general shape as well as the antero-lateral 
teeth and the oi’bits are Parthenopid. The fi'ont is more Canci-id. 
The subei'ect postero-lateral surfaces may be analogous to those in 
SoIenolamt>rus. The amplitude of the branchial regions and the cor- 
responding contraction of the cardiac and gastric I'egions are unique. 

lAsI of fossils from Vaquvros formaUon {loircr Miorcuc), irnmnliulcJu orcr- 
/ifinu licOs (‘onfaiiiini/ JiroiK-hiohnnhnis <(]1ns n1 Wuijon Wheel AJounlaiu, Kern 
Couniy, SO miles souiheasi of Conlitum. OnJifornki. 

eciiinou)f:a. 

Asirodaysis m<‘rri(imi Anderson. 

PELECYPODA. 

Chionc lemhiorensis Anderson. Feefeii umlersoni Arnold. ( 

. 1 /C//-S', species. I*ee1en vrussiismlo (’oniad. 

GASTEROPODA. 

Oonus, species. Siyhonaiiu (?), sixties. 

TurriielUi oeoyana Conrad. 

Family OCYPODID.T. 

Genus ARCH^OPUS, new. 

Carapace transverse, sides (‘onverging anteriorly, posterior angles 
rounded. Front or 7-ostrum lineal* ; orbits (haq) and wide. Basal 
joint of antennuh's very large, inflated, and much exjiosed. Buccal 
(‘avity Avide. Chelij^eds of mod(‘rate size; fingers long and slender. 
Last pair of legs very small, subdorsal and jirobably attached at th(‘ 
mai‘gins of tlu^ abdomen which does not cover th(‘ Avhole Avidth of 
the sternum at its base. 

{apxalo>^, bedonging to former times: Trrnw, foot. In allusion to the 
reduction of the last pair.) 

Tyi>e of the (jenus. — AreJueopus antennatus, ucav species. 

Allied to Ptiuf'totophus l>ell,'^ in Avhich. hoAveATr, the four ambula- 
tory legs are similar to one another, and the orbits are less extensive. 
ddi(‘ (‘ai‘a|)ac(‘ of our s{)e(*ies has a sti'ong iT'semblance to that of the 
<^o-e\\\\ai\ Ptaejloloptius AA oodward.^Bmt in that s])(‘(‘ies, 

although the orliits extend to lh(‘ antei'ioi* corners of the carapaces 
th(‘ front or rosti'uin is of consideu’abh' Avidth and bifid, and, as 
nuMitioned above, th(‘ hind feet ai(‘ not knoAvn. 

" :Moh. r^>ssil Malac. rnisl. lU-itain, Pt. 1, ISHT. ]). 10. 

^ Quart. .Imir. (Um)]. Sop. LoiiUoii, LI I, Istn;. p. 22U, teext li^s. 5, 0. 
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Tn the reduction of tlie last pair of legs, Archnopiis shows an allin- 
ity to the deep-sea Ocypodan genus Rctropluma Gill ® = Archa oplax 
Alcock and AndersoiG' (not Stiinpson) = Alcock and An- 

dersony which has also a large ovoid basal anteniuilar article and 
similar chehe. 

ARCH^OPUS ANTENNATUS. new species. 

Plate XLVIT, 4-7: Plate XI.VIII: Plate XPIX, fiirs. 2-1. 

Type. — Cat. No. 31009, U.S.X.]!d. One adult female, type; one 
immature female, cotype; one male, cotype. Locality 27, Santa Cruz 
Quadrangle. 

Found in a soft blue grey sandstone of Chico, upper Cretaceous, 
age at Bolsa Point one mile north of Pigeon Point, San Mateo 
County, Calif oi’nia. 

Carapace about If times as broad as long, antero-lateral margins 
straight and anteriorly (‘onverging, j)ostero-lateral margins very con- 
vex, curving into the bilobed posterior margin. 

Surface uneven; a transverse ridge across cardiac and bi’anchial 
regions; cervical suture well marked, its anterior })ortion straight and 
oblique; the depi*essions in tlu' center of the carapace form a Iti’oad H. 
A groove parallel to the posterior margin defines the intestinal region. 
Surface punctate. A few irregular bands of small well-sepai’ated 
granules are distinguishable on the more elevated portions, A coni- 
cal tubercle crowns the hepatic I'egion: five conical tubercles, irregu- 
lar in size and position, are I’anged on the antero-lateral margin, one 
is hepatic, the others branchial: of the latter the anterior is the la]*g- 
est and most elevated, the next two are small, the last is considerably 
la rger. 

Anterior margin sinuous. Front or rostrum slender, acuminate, 
obli(juely inclined, extending forward to a point opposite the outer 
angles of the oiLit. Each orbit occupies about one-fourth of the 
anteidor border of the cai'apace and is deep and well defined (Plate 
XLVII, fig. 4) ; its highest part (at its middle) nearly as great as its 
transverse width: upper margin with a triangular tooth or spine near 
the inner angle (Plate XLVTll, fig. 1), and a more prominent tooth 
at the outer angle (Plate XLVII, fig. G) which forms also the ant(‘ro- 
lateral angle of the carapace: lowei* margin also markial at its innei’ 
(Uid with a tooth or sj^ine (Plate XLVIIT, fig. 2) which is nearer the 
median line of the crab than that of the upper bordei*. On eithei* sid(‘ 
of the rostriform point of the front (which may, however, lx* a sub- 
frontal prolongation of the ti'ue rostrum), there is a lai’ge, swollen 

«Amer. Xat.. XXVIII, 1S04, p. 1044. 

^ Jour. Asiat. Soc. lUMiixal, LX II I, Pt. 2, 1S|)4, j). ISO. 

Illas. Zool. Investigator, Crust., Pt. 2. istr», explanation of pi. xv. 
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and somewhat prismatic nodule (Plate XLVIIT, fig. 2) which doubt- 
less represents the basal segment of the antenmiles. 

Antenme and maxillipeds unknown. Buccal cavity with parallel 
sides, and very broad, ecpialing half the width of the carapace (Plate 
XLIX,fig.2). 

The chelipeds of the female (Plate XLVIII) are of moderate size, 
subequal, and if extended, would measure in length about 1 J times the 
width of the carapace. ^leriis thick, not much longer than wide. 
Dorsal aspect of carpus about li times as long as wide. Chela' nar- 
row and strongly arcuate, fingers somewhat longer than palm, very 
slender, grooved, their apposed edges meeting and edged with low 
teeth. Low granular ruga can be detected on the palm. The mar- 
gins of the various segments appeal* to be bluntly rounded. 

Between the insertion of the cheliped and that of the first ambu- 
latory, there is a considerable space (Plate XLYIT, fig. G; Plate 
XLVIII, fig. 8) which tends to indicate the j^resence there of a lai’ge 
afferent branchial opening. The first three pairs of ambulatory legs 
arc similar and of ordinary size; they are too fragmentary for descri])- 
tion; the merus is flattened, a cross section being nearly twice as long 
as wide. The bases of these three legs occupy the entire length of 
the after part of the sternum (Plate XLVII, fig. (>; Plate XLVIII, 
fig. 8). The fourth an<l last leg, unfortunately missing, must obvi- 
ously have a subdor.sal ]3osition and be of slender build; the indica- 
tions arc that the legs of this pair were attached not at the outer mar- 
gin of the broad sternal plate, as in Palicus Philippi," but nearer 
together close to the outer edge of the abdomen (Plate XLVII, fig. 
7 : Plate XLIX, fig. 4), where the latter folds against the sternum, as 
ill RetropJumaJ^ 

The abdomen of the type female (Plate XLVIII, fig. 8) is as broad 
as the length of the fouilh to seventh segments inclusive and does not 
nearly cover the sternum; second, third, and fourth segments sub- 
equal in length; fifth a little longer; .sixth the longest and twice as 
long as the fourth; seventh broader than long, subtriangular. In the 
male also (Plate XLVII, fig. ()) the sixth segment is the longest but 
may represent the fusion of two oi* more segments; tlie two segments 
j)rece<ling it are subequal in length ; the more jDroximal segment or 
segments are crushed and indistinguishable. 

— 4Vpe female (Plate XLVII, fig. 7; Plate 
XIA^III) : length of carapace, 21.5 mm.; width of same, 81.5 mm.; 
width between anterior angles, 27.5 mm. ilale (Plate XLVII, figs. 
4-()) : width of cara])ace, 25.7 mm.; width between anterior angles 
(approximate), 20.7 mm. 

Associated with Arch(vop}(s (Uitfnnatus at the same locality or 
within the same formation at near-by localities is the following fauna. 



" Z\vcit(‘r .lahrcsbcr. d. Vorcius f. Xaturk. in Tassel, 18.3S, p. 11. 
'^Ainer. Nat., XX\ 111, lSt)4, p. 1044. 
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(Those species marked bv an “ * “ are found at the same locality as 
the crab.) 

List of Chico, uiipn' Cretaceous, fttssils from the i^mita Cruz (Juadraufflc, 

PELK<n-roi)A. 

Ostrea hreirerii (V) (lal)b. 

Panopea concent rica (labb. 

* Photo (tomna suhetonpata Meek. 

* Pinna catamitohtes Slumiard. 
Triponia eransiana Meek. 

Triponia leana (Jabb. 

CAHTEKOrOPA. 

* ('inntia ohtipua Oabb. * P< riss(dfLr tirerirostris (bibb. 

Lunati<t, s])eeies. Turritetta pescoderoensis Arnold. 

*Marp(trilcU(L new sikm-Ios. 

EXPLANATION OF PLATES. 

Plate XLV, 

Fig, 1. IjO.rorhpnctins prandis, iiat. size, ilorsal view, 
li. Lo.rorhijnchus prandis, iiat. size, front view. 

Plate XLVL 

Fig. 1. Lo-r(trtipnrhus pnnulis, nat. size, ventral view. 

2. Lo.rorhpnehns prandis, nat. size, rear view. 

ITate XLVIL 

^Fig. 1. Lo.rorhpnchus prandis, left side, nat. size. 

2. Hranehiolamhrus attus, dorsal view, X 2. 

:>. Hranchiotambrus attus, rear view, X 2. 

4. Arctnropus aniennatus, male, front view, X 2. 
o. Areh<ro]ius antcnnalus, male, dorsal view, X 2. 

(5. Areha'opus antennatus, male, ventral view, X 2. 

7. Areha'opus antennatus, type female, rear view, X 2. 

Plate XLViri. 

Fig. 1. Ar<‘haopus antennatus, type female, dorsal view, X 2. 

2. Arehaopus antennatus, type female, front view, X 2. 
d. Arehaopus antennatus, type female, ventral view, X 2. 

Plate XLIX. 

Fig. 1. Cancer fissus, dorsal view, X2. 

2. Arehaopus antennatus, immature female, dorsal view, X 2. 
d. Arehaopus antennatus, immature fimiale, front view of palm. X 2. 
4. Arehaopus antennatus, immature female, rear view, X 2, 



Anatina trponiana (iabb. 

Area vancouverensis Meek. 
Cucuttaa boicersiana Oooper. 

* Gtyepmeris veatehii (4abb. 

* Inoeeramus subundatus Meek. 

* Maetra stantoni Arnold. 
Nucula truncaia Gabb. 



